Objective: To assess the impact of health education programs on the awareness and knowledge of glaucoma among subjects attending the Ophthalmology office in a tertiary care hospital in Puducherry.
Introduction
Glaucoma is the second most common cause of blindness worldwide and has become a major health problem [1] . In India, glaucoma affects approximately 12 million individuals, responsible for 12.8% of blindness and is ranked as the third most common cause of blindness [2, 3] . Prevalence of glaucoma in India ranges from 2.6% to 4.1% [4, 5] . Blindness due to glaucoma is irreversible and 50% of the glaucoma patients are unaware of their condition [6] . Evidence indicates that delayed diagnosis of glaucoma is because of lack of awareness about the disease [7] . Almost one third of patients have visual impairment even before they seek medical attention [8] [9] [10] . Hence glaucoma patients need a constant follow up with the treating physician, which is possible only when the community is aware of glaucoma.
Proper health education and awareness about the disease helps in early detection of the disease. It not only alleviates needless suffering from blindness but also the economic burden on the community [11] . Awareness programs are being conducted in Puducherry from the year 2010, during the world glaucoma week. Thus by estimating the level of awareness and knowledge of glaucoma, the results of organizing such awareness programs are known and further health education programs can be planned. Literature analysis showed that awareness of glaucoma depends on a number of factors such as age, economic status and family history [12, 13] . As there is paucity of Indian literature on this topic, the current study has been planned to know the level and determinants of awareness of glaucoma.
Methodology
Glaucoma awareness programs are being conducted since 2010, in the form of awareness rally and marathon during the glaucoma awareness week. Booklets prepared on glaucoma are being distributed to all patients attending the out-patient department (OPD) and intraocular pressure checked for all patients attending the OPD.
This study was a cross sectional study conducted between January 2012 and December 2015. Institutional ethical clearance was obtained for the study. The study population consisted of subjects selected randomly from the outpatient clinic. Informed consent was taken from all the participants of the study. Subjects less than 40 years of age and unwilling to participate in the study were excluded.
The demographic details of the participants such as age, sex, socioeconomic status, occupation and education status were collected. Coexisting morbidities like diabetes mellitus, hypertension and any other systemic illness were inquired. Patients were administered a questionnaire in Tamil or English to assess their awareness and level of knowledge of glaucoma. "Awareness" of a disease means not knowing the disease in detail but to know something about the disease. People who knew about the disease and risk factors were classified as having "knowledge" about glaucoma.
The questionnaire was administered either by the clinician or the ophthalmic assistants. The same questionnaire was administered to all participants who also included glaucoma patients. Details on the knowledge about glaucoma were obtained only from the patients who were aware of the disease. Subject's responses were recorded in the form of true, false or do not know. The subjects were provided with the 
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answers and explanation for all the questions at the end of the questionnaire.
Both descriptive and inferential statistics were used to analyze the data. All the categorical data related to socio-demographic factors like age, gender and economic status were presented as frequencies and percentages. Level of knowledge of glaucoma was categorized into poor and good. Univariate chi-square and multivariate logistic regression analysis were used to identify the factors associated with the level of knowledge. All statistical analyses were carried out for two tailed significance at 5% level of significance and p value<0.05 was considered significant. Data analysis was performed using SPSS (version 20.0, SPSS Inc.).
Results
The age group of the subjects recruited in our study ranges from 40-88 years. The awareness about glaucoma among people who attended the ophthalmology OPD was 41%. Awareness was more in the younger age group [adjusted odds ratio (OR-1.3; 95% confidence interval (CI)=0.87-1.95). There was almost equal gender distribution. Males were more aware of glaucoma (OR-1.7; 95% CI=1.17-2.52) than females. There were more subjects in the earning group and they were more aware of glaucoma (OR-2.9; CI=1.96-4.31) compared to subjects from the non-earning group. Subjects from Puducherry were more aware of glaucoma compared to subjects from other places (OR-3.03; 95% CI=1.97-4.69). Rest of the results is tabulated in Tables 1-3 Table 3 : Knowledge about glaucoma (CI-confidence interval. The values in () indicate percentages, Unadjusted odds ratio was calculated using chi-square test, Adjusted odds ratio was calculated using multivariate logistic regression analysis)
Discussion
Glaucoma awareness in a developing country like India is very less compared to that of a developed country. It is well known that early diagnosis and prompt treatment can delay the progression of glaucoma. Blindness due to glaucoma can be alleviated to a limited extent by educating the people about the condition and thereby ensuring the individuals at risk to seek ophthalmic care and intervention [11] . Various governmental and non-governmental organizations are taking measures to impart health education about various ocular diseases, thereby make people aware of such diseases.
To the best of our knowledge, only three studies in India have analyzed the degree of awareness of glaucoma [14] [15] [16] . Studies have shown that the age and sex adjusted glaucoma awareness rate among general urban population was only 13.5% [16] and awareness of glaucoma was very limited in the rural areas of southern India [17] .
The awareness about glaucoma in our study was 41%. This percentage of awareness of glaucoma in our study is more compared to the studies done by Rakhi Dandona et al. [14] (2.3%) and Sannapaneni krishnaiah et al. [15] (0.32%) in urban and rural population of southern India. It is also more when compared to the study done by Ramesh Ve Sathyamangalam et al. [16] (13.5%) in the Chennai glaucoma study and considerably less when compared to the studies done by Gasch et al. [13] and S-M Saw et al. [7] in Singapore Chinese patients.
Out of the total 59.6% of subjects who were aware about cataract, only 53% of them were aware of glaucoma (OR-2.1; 95% CI=1.36-3.22). Out of the total 46.8% of subjects who were aware about diabetic retinopathy, only 69% of them were aware of glaucoma (OR-5.6; CI=3. 8-8.48 ). Among subjects who had a family history of glaucoma, 2.6% of them were not aware of glaucoma. In our study, 9.1% of the glaucoma patients themselves were not aware of the disease they have. In addition to this, 8.2% of the subjects working in medical field were also not aware of glaucoma.
Most of the subjects who were aware of glaucoma had good knowledge about glaucoma (56.8%). Subjects who were aware of diabetic retinopathy (OR-1.9; CI=1.11-3.54), subjects with family history of glaucoma (OR-2; CI=1.13-3.75) and glaucoma patients themselves (OR-1.9; CI=1.17-3.33) were around 2 times more likely to have good knowledge about glaucoma. Subjects working in health sector were three times more likely to have good knowledge about glaucoma (OR-2.9; CI=1.8-4.72).
The reason for increased awareness of glaucoma among people attending the Ophthalmology office can be attributed to a number of glaucoma awareness programs conducted every year in the hospital and in Puducherry. They include organizing rallies and screening all subjects for glaucoma during the world glaucoma week. This clearly signifies the role of conducting public awareness programs in improving the awareness of glaucoma. The need for more awareness programs to further increase the awareness of glaucoma stands unimpeded.
